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CO© Heterocyclic amido derivatives of substituted benzoic acids of general formula (I): 
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in which: 

Ri is H; 3-OCH* 3-CI; 4-CI; 5-Ci; 3-CHa; 5-CH 3 ; or 3-OH; 

OH 

R» is H; -CH 3 ; -CO-COOH; -CO-C0 2 -C 2 H s ; -CH-COOH; -CH-CO a -C 2 H s ; 

• OH 

-CHrCOOH; or -CHrCOrCzHs; 

FU is H; a linear alky I radical of 1-4 carbon atoms; -COOH; or -CO2C2H5; 
Rs is H, or R5 and Re together form (-CONH); 

Re is H; -N0 2 ; NH 2 ; -NH-COH; -NH-COCH3; -NH-CO-CO-<CH 2 )„-CH 3 where n is 0. 1, 2 or 3; or Re and R5 
together form (NH-CO); 

Y is N; or OR in which R is CO2R2 and R2 is H or an alkaline or alkaline-earth metal equivalent or a linear or 
branched alky I radical containing 1-8 carbon atoms; 
and their therapeutically acceptable salts. 

Said amido derivatives are potent antiallergic agents, suitable also for oral administration. 
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HETEROCYCLIC AMIDO DERIVATIVES OP <5i lee-rrr, ~- 




10 | . | w A (I). 



20 



in which 

ft is H; 3-OCH* 3-CI; 4-CI; 5-CI; 3-CH* 5-CH* or 3-OH- 



o . „ OH 

."* * - C °- C00Hi - C <«^H. : -^-CbOH, -iH-CC-CH., 

OH 



25 



30 



35 



40 



45 



50 



-CHrCOOH; or -CHrCO^Hs; 

' K 5 n ^ ?? ^ ° f 1 ^ atoms; -COOH- or -CO^ 

Rs is H; or Rs and Re together form (^O-NH)- 002C2H5, 

vSH? ^ ' NH ' C0CH " 0, 1, 2 w 3: or Rs 

'^M^Z^**™ ^ ° r a,te,lne - arth ' ^vaient or a Knear or 
and their therapeutically acceptable salts ' 

lo-g « Pharmacol aflactonass .^.SKS^T^ T™* ta "» *■*■* « 

MM level M w. .kjeiv imb „ „ f™S Sif, T* a " 8 °* M 81 "» 
Known, sua, as tranllasl I^3-. Mme » 0 «v^.2S?™' medicament lor oral use are also 

«s(aaor, Maiiargic ^ * !W " W ™ I,1I, >' •"»"■"* add]. War itas. „ orodueB »»S 

To prepare the compounds of formula n\ *k« ~* ^ . 
nitrot^oic acid, for example an JtoZ^^T""* — « o^obenrolc or p- 




<II> 



NO- 



'2 



«■ — A has „,. ^ ^ ^ ^ 



OH) 



MSDOa* ^P__Q28160aA1J_> 
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(III) 



or 2-aminothiazoie derivatives of general formula (IV) 



H 2 N 




<IV) 



in which R2, R3 and have the aforesaid meanings. 

In a preferred method, the o-nitrobenzoic acid (II) is firstly converted into the corresponding chloride 



by treatment with conventional chlorinating agents such as SOCI2, POCI3, PCI5 or oxalyl chloride under 
suitable conditions. 

The next step is to condense the acid chloride (V) with the 2-aminothiophene derivative (III) or with the 
2-aminothiazole derivative (IV), according to the type of product to be obtained 

The reaction of this step is conducted in a reaction medium consisting of an aprotic organic solvent in 
the presence of a basic substance. 

Examples of solvents which can be used are CHCfe, CH2CI2, acetone, benzene, toluene, THF, dioxan 
and DMF, the preferred solvent being CH2CI2 or CHC& 

Examples of basic substances which can be used are tertiary organic bases such as Me3N, EbN, 
pyridine and alkaline bases such as K2CO3 or Na^CCfe, the preferred base being triethylamine or potassium 
carbonate. 

The molar ratio of (V) to (III) or of (V) to (IV) used in the reaction lies between 1 and 2.5, and pref rably 
between 1 and 1.2. 

The reaction is conducted at a temperature of between 40 and 160°C t and preferably between 40 and 
70°C, under agitation for a time of between 1 and 7 hours. 

A modification to the aforesaid condensation reaction consists of directly treating the o-nitrobenzoic acid 
of formula (II) with the 2-aminothiophene derivative (III) or with the 2-aminothiazole derivative (IV). 

This reacfion is conducted in a reaction medium consisting of an organic solvent in the presence of a 
condensing agent 

Solvents such as THF, benzene, dioxane or EtOH can be used as the reaction medium, the preference 
being for THF. 

Dicyclohexylcarbodiimide, ethoxyacetylene, diethylcyanamide or triphenylphosphite + imidazole can be 
used as condensing agents, the preferred agent being dicyclohexylcarbodiimide. 

The reaction is conducted at a temperature of between 0 and 60°C and preferably between 0 and 5°C. 

The molar ratio of compound (II) to compound (III) or of compound (II) to compound (IV) is between 0.5 
and 1 and preferably between 0.5 and 0.67. 

The aforesaid synthesis processes lead to the formation of amides characterised by the presence of the 
nitro group in the aromatic ring, they being of general formula (VI) 



(V) 
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XVI) 



10 in which Ri. Ffe. FU, R 5 and Y have the aforesaid meanings. 

The nitro group can then be reduced to an amino group to give products of general formula (VII) 



75 



20 
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(VII) 



25 



30 



The reduction can be conveniently conducted by treatment with .hydrogen under pressure in the 
presence of a suitable catalyst, such as 10% Pd on C. 

The reduction is generally carried out under pressure. If Ffe is CO-CO2-C2H5, the reduction is carried out 
at atmospheric pressure. 

The amino group of the compounds of general formula (VII) can be functionalised with acyl groups to 
provide for example N-acetyl derivatives by reaction with acetic anhydride in acetic acid, or with N-oxamic 
esters by reaction with alkyl oxalyl chlorides. These are prepared by the method of John B. Wright, Charles 
M. Hall and Herbert G. Johnson (J. Med. Chem. 1978, vol 21. 930-935). 

By treatment with COCI2 in toluene, the compounds of general formula (VII) can be converted into 
tricyclic compounds of general formula (VIII) 



35 



40 




(VIII) 



45 



SO 



in which R1. R3. FL and Y have the aforesaid meanings. The reaction is conducted at a temperature between 
ambient and the reflux temperature. 

On the basis of the aforegoing description, all possible modifications, which also lie within the scope of 
the invention, are immediately apparent to experts of the art. 

In order to ilustrate some preferred embodiments of the process according to the present invention, 
examples are given hereinafter of the method for preparing the new compounds. The invention is illustrated 
but not limited by said examples. 

Table 1 lists the chemical characteristics of 38 compounds according to the invention, and the yields 
obtained in their preparation. 
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EXAMPLE 1 . 

3-THIOPHENE CARBOXYLIC ACID (2-AMINO-5-METHYL) ETHYL ESTER 46.96 g of triethylamine 
(0.465 moles) are added under energetic agitation to a mixture of 97.4 g of ethyicyanoacetate (0.862 
5 moles), 27,58 g of sulphur (0.862 moles) and 107 ml of dimethylformamide. 

50 g of propionaldehyde (0.862 moles) are dripped into this suspension, while maintaining the 
temperature at 50°C, and when the addition is complete it is allowed to reach ambient temperature and 
then kept under agitation for 2 hours. An oil forms which is treated with ether and water. The ether phase is 
separated, dried with sodium sulphate and evaporated to dryness to obtain an oil which is distilled under 
w vacuum (boiling point 161-162°C at 13 mmHg). 

88 g of 3-thiophene carboxylic acid (2-amino-5-methyl) ethyl ester are obtained. (Yield 55%. U.V. purity 
99.8%). 
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Analysis for CeH^NO^S % calculated % found 

C 51.86 52.08 

H 5.98 5.91 

N 7.56 7.64 



Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
3-THIOPHENE CARBOXYLIC ACID, (2-AMINO-5-METHYL) n.PROPYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, (2-AMINO-5-ETHYL) ETHYL ESTER 
25 3-THIOPHENE CARBOXYLIC ACID, (2-AMINO-5-n.PROPYL) ISOPROPYL ESTER 
3-THIOPHENE CARBOXYLIC ACID. (2-AMINO-5-n.BUTYL) n.PHENYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, (2-AMINO-5-METHYL) tertBUTYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, (2-AM INO-5-ETH YL) n.OCTYL ESTER. 



EXAMPLE 2 

3-THIOPHENE CARBOXYLIC ACID. 2{(2-AMINO-3-BENZOYL)AMINO]-5-METHYL-ETHYL ESTER (No 7 of 
Table 1) 

3-methoxy-2-nitro benzoyl chloride: 

100 g of 3-methoxy-2-nitrobenzoic acid (0.507 moles) are mixed in a dry apparatus under a stream of 
nitrogen with 602.8 g of freshly distilled thionylchloride (5.07 moles). The mixture is heated under reflux for 
7 hours. It is cooled, the excess thionylchloride distilled off with a water pump, the solid residue taken up in 
anhydrous n-hexane. filtered off through a Buchner funnel and then dried to obtain 103 g of 3-methoxy-2- 
nitro benzoyichloride. (Yield 94.2%. M.P. 84-86°C, CI" purity 98.8%). 



Analysis for C e H*N0*Cl % calculated % found 

C 44.56 44. 44 

H 2.80 2.88 

N 6,49 6,38 ' 

3-thiophene carboxyfic acid-2-[(2-nitro-3-methoxy benzoyl)amino]-5-methy! ethyl ester (No. 1 of Table 1): 
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METHOD A 
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2S 9 of hiMnrMm, tattoyl chST 34 J, , ^ ' 8,8 lmrM »'M..i"«> a dry 
m«fvlenechlo«e are arpp M i WWs ^ n *' 0r '*' 10 ,34 m ° les > *~*« »« m. ol anr,»,tas 

UV. puffly 100%). •*?""•»•«•■" «M «■*•• obtained. (Yield 79.5%. M.P,168-,7o" 



75 



Analysis for C^H^OeS 



,% calculated . % found 



C 52.73 



H 
N 



.20 



52,68 
"**«■' 4.51 
7 '63 ./ 7.73 



METHOD B 
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KM undo, »ta hSST* ,emP,ra,, "• " «•*•*> a-C ane, **, „e ^ , s 
then evaporated to dryness. ' 9 C phase be,n 9 dried with sodium sulphate and 

W<5£ e^^^ p !J^--V ben^^ethvrethv, ester are: 
Analysis 'for C,.H,«N a O«S 





* calculated 


% found 


c . 


52.73 


52.80 


H 


4.42 


4. 43 


N 


7.68 


7.83 
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Analysis for C ls HieN 2 0 6 S % calculated % found 

C 52.73 52.60 

1 H 4.42 4.38 

N 7.68 7.59 

3-thiophene carboxyiic acid-2-[(2-amino-3-methoxy benzoyl)amino]-5-methyl ethyl ester: 

51 g of 3-thiophene carboxyiic acid-2-[(2-nitro-3-methoxy benzoyl)amino]-5-methyl ethyl ester (0.140 
moles) dissolved in 670 ml of tetrahydrofuran, and containing 14.84 g of 10% palladium on carbon, are 
introduced into a Parr apparatus for hydrogenation under pressure (51 psi = 3.47 atm). 

On termination of hydrogen consumption, the catalyst is removed by filtration and the mixture 
evaporated to dryness. 

The solid obtained is crystallised from 750 ml of ethyl acetate. 

The crystallised product is filtered through a Buchner funnel and dried. 34.382 g of 3-thiophene 
carboxyiic acid-2-[(2-amino-3-methoxy benzoyl)amino}-5-methyI ethyl ester are obtained. (Yield 73.5%, M.P. 
188-189°C, U.V. purity 99.8%). 

Analysis for CTsHTeNaO^S % calculated % found 

C 57.46 57.29 

H 5.42 5.43 

N 8.37 8.38 

Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINC^3-METHOXY-BENZOYL)AMINO]-5-METHYL-n.PROPYL 
ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-METHOXY-BENZOYL)AMINO]-5-METHYL-tert.BUTYL 
ESTER 

3-THIOPHENE CARBOXYLIC ACID. 2[(2-AMINO-3-METHOXY-BENZOYL)AMINO]-5-ETHYL-ETHYL ESTER 
3-THIOPHENE CARBOXYLIC ACID. 2[(2-AMINO-3-METHOXY-BENZOYL)AMINO]-5-n.PROPYL- 
ISOPROPYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-METHOXY-BENZOYL)AMINO]-5-n.BUTYL-n.PENTYL 
ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-METHOXY-BENZOYL)AMINO>5-ETHYL-n.OCTYL ES- 
TER. 



EXAMPLE 3 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-CHLORO BENZOYL)AMINO]-5-METHYL-ETHYL ES- 
TER (No. 10 of Table 1) 

5-chloro-2-nitro benzoyl chloride: 

55g of 5-chloro-2-nitro benzoic acid (0.273 moles) and 324.79 g of thionyl chloride (2.73 moles) are 
reacted under reflux for 4 hours in the dry apparatus. On termination of the reaction, the excess thionyl 
chloride is distilled off and the residue is distilled with a high vacuum pump (M.P. 113-114°C at 0.3 mmHg). 
51.128 g of 5-chloro-2-nitro benzoyl chloride are obtained. (Yield 85%, U.V. purity 98.4%). 



8 
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Analysis for CH,NQ,CI a % calculated % found 

s c 38.21 38.30 

H 1.37 1.32 

N 6.36 6.29 

w 3-thiophsne carboxylic acid-2-[(2-nitro-5-chloro benzoyl)amino>5-methyl ethyl ester (No. 4 of Table 1): 

12.57 g of potassium carbonate (0.091 moles) and 20 g of S-chloro-2-nitro benzoyl chloride (0 091 
moles) dissolved in 52 ml of anhydrous methylene chloride are introduced into a previously dried flask in a 
stream of nitrogen. 

is 16.835 g of 3-thiophene carboxylic acid-2-amino-5-methyl ethyl ester (0.091 moles) dissolved in 130 ml 
of anhydrous methylene chloride are dripped in at 0°C. 

On termination of the addition, the mixture temperature is allowed to rise to ambient after which it is 
boiled for 2 hours. 

The reaction mixture is filtered through a Buchner funnel to eliminate the insoluble solid and the 
20 organic phase is washed with water. This latter is then dried with sodium sulphate and evaporated to 
dryness. 

. The solid obtained is crystallised from 75 ml of ethyl acetate, the precipitate being filtered off through a 
Buchner funnel and dried. 

22.8 g of 3-thiophene carboxylic acid-2-[(2-nitro-5-chloro benzoyl)amino r 5-methyl ethyl ester are 
25 obtained. (Yield 68%, M.P. 150-152°C). 

Analysis for C, s H,aN a 0.ClS % calculated % found 

30 C 48.84 49.02 

H 3.55 3.58 

N 7.59 7.62 

35 • 

3-thiophene carboxylic acid, 2-[(2-amino-5-chloro benzoyl)amino}-5-methyl ethyl ester: 

10.720 g of 3-thiophene carboxylic acid, 2-[(2-nitro-5-chloro benzoyl)aminoh5-methyl ethyl ester (0 029 
moles) dissolved in 90 ml of anhydrous tetrahydrofuran are introduced into a Parr hydrogenator 2 5 g of 
40 5% palladium oxide are added, and the mixture treated with hydrogen at a pressure of 27 psi (1 .84 atm) 

On termination of the hydrogenation. the catalyst is filtered off through celite and the organic phase 
6V3por3t@d. 

The solid residue is chromatographed in a silica gel column using N-hexane/acetone 7:3 as eluent 
The fractions containing the pure product are pooled and evaporated to dryness. 
45 5.5 g of 3-thiophene carboxylic acid, 2-{(2-amino-5-chloro benzoyl)aminoh5-methyl ethyl ester are 
obtained. (Yield 56%, M.P. 148-150°C). 

Analysis for CH^aOaClS % calculated X found 

50 C 53. 17 53.06 

« +.46 4.48 

■'• N 8.27 8.32 

55 Using a procedure analogous to the aforesaid example; the following compounds are prepared- 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-CHLOROBEN20YL)AMINO]-5-METHYL-n.PROPYL ES- 

Ten 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-CHLOROBENZOYL)AMINO]-5-METHYL-tert.BUTYL ES- 
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TER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-CHLOROBENZOYL)AMINO]-5-ETHYL-ETHYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-4-CHLOROBEN20YL)AMINO]-5-n.BUTYL-n.PENTYL ES- 
TER 

5 3-THIOPHENE CARBOXYLIC ACID. 2-[(2-AMINO-3-CHLOROBEN20YL)AMJNO]-5-ETHYL-ETHYL ESTER 
3-THIOPHENE CARBOXYLIC ACID. 2-[(2-AMINO-4-CHLOROBENZOYL)AMINOJ-5-ETHYL-n.OCTYL ESTER 
3-THIOPHENE CARBOXYLIC ACID. 2-[{2-AMINO-3-CHLOROBEN20YL)AMINO]-5-n.PROPYL-ISOPROPYL 
ESTER. 



EXAMPLE 4 

3-THIOPHENE CARBOXYUC ACID-(2-AMINO-5-n.BUTYL)-METHYL ESTER 

rs 27.29 g of triethylamine (0.27 moles) are added to a mixture of 49.5 g of ethyl cyanoacetate (0.5 
moles), 16 g of sulphur (0.5 moles) and 62.5 ml of dimethylformamide under energetic agitation. 

50 g of hexanal (0.5 moles) are dripped into this suspension while maintaining the temperature at 50°C. 
after which the temperature is allowed to fall to ambient at which the mixture is maintained under agitation 
for 2 hours. 

20 An oil separates and is treated with ether and water. The ether phase is separated, dried over sodium 
sulphate and evaporated to dryness to obtain an oil which is distilled under vacuum. M.P. 222-223°C at 25 
mmHg. 

54.32 g of 3-thiophene carboxylic acid-(2-aminc-5-methyI)-ethyi ester are obtained. (Yield 51%, M.P. 
64-66 °C). 

25 



Analys'is; for C lo H 1s N0-iS 

30 C 

H 
N 

35 

EXAMPLE 5 

40 3-THIOPHENE CARBOXYLIC ACID. 2-[(2-AMINO-5-METHYL BENZOYL) AMI NO>5-n. BUTYL-METHYL ES- 
TER (No. 14 of Table 1) 

5-methyl-2-nitro benzoyl chloride: 

45 5 g of 5-methyl-2-nitro benzoic acid (0.027 moles) are finely ground in a mortar with 2.4 g of sodium 
bicarbonate (0.028 moles). The resultant powder is dissolved in water under agitation and slight heating. 
The water is evaporated under vacuum to obtain 4.76 g of 5-methyl-2-nitro benzoic acid, sodium salt. This 
quantity (0.0234 moles), suspended in 110 ml of anhydrous tetrahydrofuran, is reacted in an anhydrous 
environment at 0°C with 7.4 g of oxalyl chloride (0.054 moles). On termination of the reaction, both the 

so excess oxalyl chloride and solvent are removed. The solid is taken up in anhydrous n-hexane, filtered off 
through a Buchner funnel and dried. 

4.25 g of 5-methyl-2-nitro benzoyl chloride are obtained. (Yield 78.8%. M.P. 32-33 °C). 



% calculated % found 

56.30 56.09 

\ 7- 08 7. 15 

6,56 6; 62 
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Analysis for C o H s N0 3 Cl 



10 



15 



20 



25 



c 

H 
N 



X calculated 
48. 13 
3.03 
7.02 



% found 
48.21 
2.91 
6.98 



3-thiophene carboxylic acid 2-[(2-nitro-5-methyl benzoyl)aminoh5-n.butyl-methyl ester (No. 13 of Table 1): 

20 g of 3-thiophene carboxylic acid-(2-amino-5-n.butyl)-methyl ester (0.094 moles) dissolved in 230 ml 
of anhydrous methylene chloride and 24.4 g of triethylamine (0.241 moles) are introduced into a dry 
apparatus maintained under a stream of nitrogen. 22.5 g of 5-methyl-2-nitro benzyl chloride (0.112 moles) 
are rapidly dripped into this solution, and the mixture then heated under reflux for 7 hours. On termination of 
the reaction, the solvent is evaporated and the solid residue agitated with 700 ml of ethanol for one hour It 
is filtered off through a Buchner funnel and dried to obtain 24.44 g of 3-thiophene carboxylic acid 2-[(2- 
nitro-5-methyl benzoyl)amino]-5-n.butyl-ethyl ester. (Yield 69% M.P. 120-1 22° C). 



Analysis for Ci e Ha©N a 0«S 



C 
H 
N 



% calculated 
57.43 
5.35 
7.44 



% found 
57.39 
5.34 
7.50 



30 



35 



40 



45 



50 



55 



3-thiophene carboxylic acid. 2-[(2-amino-5-methyl benzoyl)aminoh5-n.butyl-methyl ester: 

10 g of 3-thiophene carboxylic acid, 2-[<2-nitro-5-methyl benzoyl)amino}-5-n.butyl-methyl ester (0 0266 
moles) are dissolved in 400 ml of anhydrous tetrahydrofuran. 2.8 g of 10% palladium on carbon are added 
and the mixture introduced into a Parr apparatus for hydrogSnation under pressure (Sl'psi = 3 47 atm) On 
termination of the reaction, the catalyst is filtered off through celite and the solvent evaporated. The solid 
residue is crystallised from 100 ml of ethyl acetate. The precipitate is filtered off through a Buchner funnel 
and then dried to obtain 5.06 g of 3-thiophene carboxylic acid. 2-[(2-amino-5-methyl benzoyl)amino>5- 
n.butyl-methyl ester. (Yield 55%, M.P. 152-1 54*C). 



Analysis for C 1s HaaNa0 3 S 



C 
H 
N 



% calculated 
62.40 
6. 40 
8. 08 



% found 
61.90 
6.28 
8. 10 



Using a procedure analogous to the aforesaid example, the following compounds are prepared- 
3-THIOPHENE CARBOXYLIC ACID. 2-{(2-AMINO-5-METHYL BENZOYL)AMINO]-5-METHYL-n.PROPYL ES- 
TER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2^AMINO-5-METHYL BENZOYL)AMINO]-5-METHYL-tert.BUTYL 

cSTcR 

3-THIOPHENE CARBOXYLIC ACID. 2-r2-AlvilNO-5-METHYL BEN20YL)AMINO]-5-n.BUTYL-n.PENTYL ES- 

TER 

3-THIOPHENE CARBOXYLIC ACID. 2[(AMINO-3-METHYL BEN20YL)AMINO]-5-ETHYL-ETHYL ESTER 
3-THIORHENE CARBOXYUC ACID. 2-[(2-AMINO-3-METHYL BENZOYL)AMINOh5-n.PROPYL-ISOPROPYL 

cSTER 

3-THIOPHENE CARBOXYUC ACID. 2-{(2-AMINO-3-METHYL BENZOYL)AMINO>5-ETHYL-n.OCTYL ES- 

■ tH. 



11 



W8DOCID: <EP_jQa6i5CaAlJL> 



0 261 503 



EXAMPLE 6 

AC,D ' 2 -» 2 - AM,NO - 3 -METHOXY BENZOYDAMINO] 4-METHYL ESTER (No. 



23 of Table 1) 

S 



5-thiazole carboxylic acid, 2^«ro*mettacy ben 20 yl)aminoj 4-methyl ethyl ester (No. 22 of Table 1): 

diJi'l 7 ? in VTT °T i' nm benZ ° yl Ch,0ride (prepared in accordance with Example 2) (0,024 moles) 

» nf h ydr0US aCet ° ne -nd 3 - 31? 9 ° f anh y drous P Qtassium donate (0 024 moles) are 

ro introduced .nto a dry apparatus and maintained under a stream of nitrogen 

The mixture temperature is lowered to 0-C and a solution of 4.464 g of 5-thiazole carboxylic acid 2- 
amino^methyl. ethyl ester (0.024 moles) in 120 mi of anhydrous acetone is d^^TjS'iL 

temperature is maintained at 0°C uuimy wmcn me 

» heated" SEE for 3^rf ^ ^ " * «" » *' -** * - 

On termination of the heating, the solvent is evaporated and the solide residue is chromatoaraohed in a 
silica gel column using chloroform/methanol 9.5:0.5 as eluent cnromatographed in a 

The fractions containing the product are pooled and evaporated to dryness 

25 Analysis for C 1s H ie N 3 0 c S 



30 





% calculated 


% found 


c 


49.31 


49.21 


H 


4.14 


4.08 


N 


11.50 


11.36 



35 



40 



5-thiazole carboxylic acid. 2-{(2-amino-3-methoxy benzoyl)amino]-4-methyl, ethyl ester. 

2 g of 5-thiazole carboxylic acid. 2-[(2-nrtro-3-methoxy benzoyl)aminol-4-methvl ethvi Peter mnncz 

«,n. W 0 lT ,nati0n ^,f ,e , r i aCti0n ' the Cata,ySt is filtered off throu 9 h «** «* »e solvent evaporated The 
solid residue is crystalhsed from 50 ml of ethanol. fiftered off through a Buchner funnel JdrieT 

oJ^^T^mt: 2 - [(2 - amin ^ meth ° Xy ^-inoH-rnethy,. ethy, ester a,e 

4s Analysis; for C ls H ir N,0,S % calculated % found 

U C 53.71 : 53.57 

Hi; H .5.11 4.99 

; N 12.53 12.6I 

S.^%^r^^^ * *• af ° reSaid examp,e ' the fo,,owin 9 compounds are prepared: 
SESSJf £5f? MJC ACIDl 2 -K2-AMINO-3-CHLORO BENZ0YL)AMIN0]-4-METHYL ETHYL ESTER 
?EE£S SJSSS 1 ' C ACID ' ^^O-S-CHLORO BENZOYL AMINO^METHYL ETHyI SSr 
!"JE£X S ARB0XYUC AC,D - 2-[(2-AMINO-4-CHLORO BENZOYL AMINOrT M ETHYL ETHYL ESTER 
?SlE£f S^*™ AC,D " 2*K2-AMINO-3-M ETHYL BENZOYL>AM.No£mETHYU EWL ESTCR 
5-THIAZOLE CARBOXYUC ACID. 2-K2-AMIN0-5-METHYL BENZOYL)AMINOJ-4-METHYL ShYL BSTBt 



SO 



55 
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EXAMPLE 7 



4-THIAZOLE ACETIC ACID, 2^(2-AMINO-3-METHOXY BEITCOYL)AMINOJ, ETHYL- ESTER (No. 25 of Table 
4-thiazo.a acetic acid. 2.[(2-n^^ 

diss^ed i^fSX^ * ~es, 

^tt*ttX£T* ° f * reaCt '° n ^ ■»"— « ™ ^0 anient, alter 

«** o r9 anic phase is separate, 

eioJ.S 6 ^^' 6 aCid ' ^^S^hoxy benzoyoamino]. ethy, ester ar, obtained. 

- ' Anal^ * calculated i f.und : . 

C «-31 ,. 49.51 ■ 



10 



7S 



20 



30 N 



*• **• 4.08 
11.38 



35 



40 



45 



4-thiaroleacet^ 

disso^d 3^«rh^o^ ester ^ 

of 10-% pal.adium on carbon is addrfT^hSi-SrT? hydr09enation ™«« P^ssure. 1 g 
-oundSlptf - s.47 aim; ^ ™ ^»»0enalion <^ out maintaining the hydrogen pressure 

On termination of the reaction, the catalyst is filters nff «,,«..„-, lu „ 
The oily residue is disso.ved at SWJO-cin a?!?! ^ !? *" S ° lvent evaporated - 

solid precipitates which is filtered off and dried * ' S C °° ,ed and at ambient temperature a. 

(VieS^ 4 ^^ ^ 2 *^^ ethy| ester ^ ^ 

: Analysis for C ls H„N 3 0. S ^calculated Wound . 

C 53.71 53.42 



50 • N 



H ' ' 5.11 5.21 

12.53 12.40 
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EXAMPLE 8 

4-THIAZOLE GLYOXYUC ACID, 2-[(2-AMINO-3-METHOXY BEN20YL)AMIN0] ETHYL ESTER (No 27 of 
Table 1) 

4-thiazole glyoxylic acid, 2-[(2-nitro-3-methoxy benzoyl)amino]-ethyl ester (No. 26 of Table 1): 

5.13 g of 3-methoxy-2-nitro benzoyl chloride (prepared in accordance with Example 2) (0.0238 moles) 
dissolved in 110 ml of tetrahydrofuran and 3.3 g of anhydrous potassium carbonate (0.0239 moles) are 
io introduced into a dry apparatus and maintained under a nitrogen stream. 

The mixture temperature is reduced to 0°C, and a solution of 4.78 g of 4-thiazole glyoxylic acid 2- 
amino, ethyl ester (0.0239 moles) in 120 ml of anhydrous tetrahydrofuran is dripped in. During this addition 
the temperature is maintained at 0°C. 

On termination of the addition, the mixture temperature is increased to ambient after which it is heated 
75 under reflux for 9 hours. 

On termination of heating, the mixture is cooled and 300 ml of water added. The mixture is extracted 
with 300 ml of chloroform and the phases separated, the organic phase being dried and evaporated. A solid 
is obtained which is crystallised from 130 ml of acetone. The precipitate is filtered off through a Buchner 
funnel and dried. 5.68 g of 4-thiazole glyoxylic acid. 2-[(2-nitro-3-methoxy benzoyl)amino]-ethyl ester are 
20 obtained. (Yield 63%. M.P. 240-242°C). 

Analysis for C ls H 13 N 3 O y S % calculated % found 

C 47.49 47,26 



25 



30 



40 



45 



H 3.45 / 3.35 

N 11.07 n.oi 



4-thiazole glyoxylic acid. 2-[(2-amino-3-methoxy benzoyl)amirio]-ethyl ester: 



5 g of 4-thiazole glyoxylic acid. 2-[(2-nitro-3-methoxy benzoyl) amino]-ethyl ester (0.0132 moles) 
dissolved in 100 ml of tetrahydrofuran are introduced into an apparatus for hydrogenation at atmospheric 
35 pressure. 1.4 g of 10% palladium on carbon is added to the mixture and hydrogenation is carried out. 

On termination of the reaction, the catalyst is filtered off through celite and the solvent evaporated The 
solid residue is crystallised from 70 ml of ethanoi, filtered off through a Buchner funnel and dried. 

2.63 g of 4-thiazole glyoxylic acid. 2-[(2-amino-3-methoxy benzoyi)amino]-ethyI ester are obtained 
(Yield 57%. M.P. 165-1 66°C). 



Analysis for C 115 H, s N 3 0*S % calculated % found 

I a 

C 51.56 51.49 

H 4.32 4.33 

N 12.02 1.1.95 



Using a procedure analogous to the aforesaid example, the following compounds are prepared- 
4-THIAZOLE GLYOXYLIC ACID. 2-[(2-AMINO-3-CHLORO B ENZO YL) A M I NO]-ETH YL ESTER 
so 4-THIAZOLE GLYOXYLIC ACID, 2-[(2-AMINO-4-CHLORO BENZOYL)AMINO]-ETHYL ESTER 
4-THIAZOLE GLYOXYLIC ACID. 2-[(2-AMINO-5-CHLORO BENZOYL)AMINO]-ETHYL ESTER 
4-THIAZOLE GLYOXYLIC ACID, 2-[(2-AMINO-3-METHYL BENZOYL) AM I NO]-ETHYL ESTER 
4-THIAZOLE GLYOXYUC ACID. 2-[(2-AM IN O-5-M ETHYL BENZOYL)AMINO]-ETHYL ESTER 
4-THIAZOLE GLYOXYUC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL)AMINO]-5-ETHYL ESTER 



55 



EXAMPLE 9 
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10 



75 



3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHOXY BEN20YDAMIN01-5-M ETHYL 
ETHYL ESTER (No. 1 5 of Table 1 ) 

A suspension composed of 17.8 g of 3-thiophene carboxylic acid 2-[(2-amino-3-methoxy benzoyl)- 
amino]-5-methyl, ethyl ester (0.053 moles) (prepared in accordance with Example 2), 85 ml of acetic acid 
and 16.3 g of acetic anhydride (0.16 moles) is heated to 80*C for half hour. The hot reaction mixture is 
dripped into 1200 ml of water and ice. The solid which precipitates is filtered off through a Buchner funnel 
and crystallised from 290 ml of ethyl acetate. After drying the solid. 12.086 g of 3-thiophene carboxylic acid 
.2-[(2-acetyl amino-3-methoxy benzoyl)-aminoh5-methyl, ethyl ester are obtained. (Yield 60 6% M P 194- 
196°C, U.V. purity 100%). ' ' " 



Analysis for C lo H ao N a 0*S 



C 
H 
N 



* calculated % found 

57.43 57.19 

5.35 5.41 

7.44 7.28 



Using a procedure analogous to the aforesaid example, the following compounds are prepared* 
20 3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHOXY BEN20YL)AMINOV5-METHYL- 
n.PROPYL ESTER 1 

3-THIOPHENE CARBOXYLIC ACID. 2-[(2-ACETYL AMINO-3-METHOXY BEN20YL)AMINOV5-METHYL- 
tertBUTYL ESTER / 

3-THIOPHENE CARBOXYLIC ACID. 2-[(2-ACETYL AMINO-3-METHOXY BENZOYL)AMINOT-5-ETHYL- 
25 ETHYL ESTER . 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHOXY BENZOYL)AMINO]-5-n BUTYL- 
METHYL ESTER J 

3-THIOPHENE CARBOXYUC ACID, 2-[(2-ACETYL AMINO-3-METHYL BENZOYL)AMINO]-5-METHYL- 
n.PROPYL ESTER 

30 3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHYL BEN20YL)AMINOV5-METHYL- 
tertBUTYL ESTER V 

3-THIOPHENE CARBOXYUC ACID, 2-[(2-ACETYL AMINO-3-METHYL BEN20YL)AMINOV5-n BUTYL- 
METHYL ESTER r 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-5-METHYL BEN20YL)AMINO}-5- ETHYL-ETHYL 
35 ESTER 

3-THIOPHENE CARBOXYLIC ACID. 2-[(2-ACETYL AMINO-3-METHYL BENZOYL)AMINO}-5-n PROPYL- 
ISOPROPYL ESTER r 

3-THIOPHENE CARBOXYLIC ACID, 2-[<2-ACETYL AMINO-3-METHYL BEN20YL)AMINOV5-ETHYL- 
n.OCYTL ESTER 

40 



45 



50 



55 



EXAMPLE 10 

3-THIOPHENE CARBOXYLIC ACID. 2-[(2-AMINO-3-METHOXY BEN20YL)AMIN0]-5-M ETHYL (No 16 of 
Table 1) 

0.329 g of sodium hydroxide. (0.0082 moles) dissolved in 12 ml of 95% ethanol are added to 0 500 g of 
3-thiophene carboxylic acid, 2-[(2-acetyI amino-3-methoxy ben2oyl)amino>5-methyl, ethyl ester (0.00133 
moles) (prepared in accordance with Example 9) dissolved in 20 ml of 95% ethanol. 

The mixture is heated under reflux for 2 days. The solvent is evaporated and the residue dissolved in 
45 ml of water and treated with 45 ml of chloroform. 

The aqueous phase is separated, to which 37% hydrochloric acid is then added to pH 1. The 
precipitate is filtered off through a Buchner funnel. After drying , 0.267 g of 3-thiophene carboxylic acid. 2-[- 
(2-ammo-3-methoxy benzoyl)amino]-5-methyt are obtained (Yield 65.6%, M.P. 241-243°C). 
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Analysis for C 1A H, A N a 0 A S . % calculated % found 

C . 54.88 55.08 

5 H 4. 60 4,68 

N 9.14 9.21 

Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL) AM I N OJ-5-M ETHYL 

to 3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL) AMINOJ-5-ETHYL 
3-THIOPHENE CARBOXYUC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL) AMINO]-5-n.BUTYL 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHYL BENZOYL) AMINOJ-5-M ETHYL 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHYL BENZOYL) AMINO]-5-n.BUTYL 
3-THIOPHENE CARBOXYLIC ACID, 2-t(2-AMINO-5-METHYL BENZOYL) AMINOJ-5-ETHYL 

75 3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-METHYL BENZOYL) AMIN0]-5-n.PR0PYL. 

EXAMPLE 1 1 

20 3-THIOPHENE CARBOXYUC ACID. 2[(2-AMIN0-3-METH0XY BENZOYL) AMINO]-5-M ETHYL SODIUM 
SALT (No. 17 of Table 1) 

40 ml of an 8% sodium hydroxide solution (0.08 moles) are added to a suspension of 4.5 g of 3- 
thiophene carboxylic acid, 2-[(2-amino-3-mettioxy benzoyl)amino]-5-methyl (0.0147 moles) (prepared in 
25 accordance with Example 10) in 80 ml of water. 

The mixture is heated to 80°C for 10 minutes with complete final dissolving. 

The solution is cooled, a precipitate forming at ambient temperature. The mixture is diluted with 150 ml 
of water and filtered through a Buchner funnel. 

After drying, 3.063 g of 3-thiophene carboxylic acid, 2-[(2-amino-3-methoxy benzoyi)amino]-5-methyI, 
30 sodium salt are obtained. (Yield 63.5%, M.P. 240°C dec). 

Analysis for C^H l3 N 2 0*SNa % calculated % found 

C 51*21 51. 190 

35 H 3.99 3.96 

N 8.53 8.49 

Using a procedure analogous to the aforesaid example, the following compounds are prepared* 
40 3-THIOPHENE CARBOXYUC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL) AMINOJ-5-METHYL, SODIUM 
SALT 

3-THIOPHENE CARBOXYUC ACID. 2-[(2-AMINO-3-METHOXY BENZOYL) AMINO]-5-ETHYL, SODIUM 
SALT 

3-THIOPHENE CARBOXYUC ACID, 2-[(2-AMlNO-3-METHOXY BENZOYL) AMINO]-5-n.BUTYL SODIUM 
45 SALT 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHYL BENZOYL) AMINOl-5-METHYL. SODIUM 
SALT 

3-THIOPHENE CARBOXYLIC ACID, 2-R2-AMINO-3-METHYL BENZOYL) AMINO]-5-n.BUTYL, SODIUM 
SALT 

so 3-THIOPHENE CARBOXYLIC ACID. 2-[(2-AMINO-5-METHYL BENZOYL) AMI NOJ-5-ETHYL, SODIUM SALT 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-M ETHYL BENZOYL) AMINO>5-n. PROPYL, SODIUM 
SALT. 



55 EXAMPLE 12 
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ETHYL ESTER)-3-METHOXY 



10 



is 



3 g of 3-thiophene carboxvlic acid ? uo * o 
(prepared in accordance with Example 2) ioomaZ^T Tl ^ 2 oyl)amino]-5-methyl, ethyl ester 
2.02 g of triethy, a mi ne (0 . 0 2 mo.es) are £££ Hn o e 7^2 ? *' 0, inhydre " «™ «* 
nitrogen. introduced .into a dry apparatus and maintained in a stream of 

The mixture temperature is reduced to -15'C anri jt. „ . ^ 
dripped in. 15 C and 2.73 g of ethyl oxalylchloride (0.02 moles) are 

1.87 g of 3-thiophene ca^^^ 
a^inoh^ethyuthy, ester are ester^methoxy benzoy. 



Analysis for C^H^N^S 



20* 



c 

H 
N 



* calculated 
. 55,28 . 
5.10 
6.45 



% found 
55.49 
5.22 
6.36 



25 



30 



35 



40 



45 



ACID ETHYL ESTER)-3-METHOXY 
ACID ETHYL ESTER)-3-METHOXY 



ACID 



BENZOYL] AMINO>5-METHVU„.PR C ^I l g i ^ i NOIOXOACE1,C AC1 ° CTHVL ESTERI-S-METHOXY 



ETHYL ESTER)-3-METHOXY 
ESTER)-3-METHYL 
ETHYL ESTER)-3-METHYL 
ESTER)-3-M ETHYL 
ACID ETHYL, ESTER)-5- METHYL - 
ACID ETHYL ESTER)-5-M ETHYL 
ACID ETHYL ESTER)-5-METHYL 



ACID ETHYL 



ACID ETHYL 



so 



55 



EXAMPLE 13 

H T AM,N ^ CHL0TO B EN20YL)AMINO>5-METHYL, 

pass's ^r^tr,^^^ 
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Analysis for C, 7 H,.N 2 0*C1S t calculated X found 

C 5 3.61 53.5i 

,,. N 7.38 . 7.30 

Using a procedure analogous to the aforesaid pypmnio th* - 
3-THIOPHENE CAHBOXVUO ACID SffiSI m£.?? u 7^°T" MS " ep " M 
to ".PROPYL ESTER ' ' mMxm - ""O-a-CHLORO BEN20VLIAMIN0J-5-METHYL. 

M™Y™S^ R CARB0XYUC ** «-»*C« L ORO BENZOU,a™o^.BUTYL. 

gWHENE CARBOXYLiC AC. 2-[(2-ACETYL AM.NC5-CHLORO 8ENZ0YL)AMINO]-5- ETHYL-ETHYL 
" SSSS^T"" A0ID ' 2 - |IM0 ™ «*M-CHLORO BENZOYL,A M ,HC^„.PROPYL. 
T^^ESTER^ ^^OXYLIC ACID, 2-{(2-ACETYL AMINO-4-CHLORO BENZOYL)AMINO}-5-n.BUTYL-PEN- 
ISSSS^T^ «PO*OU» BENZOYl)AMINO]-5-METHYL- 

^rS 1 ™™ 0 ^ 0 Ab,D ' "NO-3.CHLORO SEN20YL)AMINOJ-5-ETHYL- 

""T" ^ AMINO-3-CHLORO BENZOYL)AMINO]-S-n.BUTYL- 

" ^'SrTSrE^ 80 "" 0 AC ' D ' «^«HLORO BB.ZCYL^.HO^ETHYL. 

EXAMPLE 14 

S™,* 0 ™ A0 ' D ' ™~°*«™>XY BENZOYL)AMINO], ETHYL ESTER (No, 



35 



40 





Analysis for C, 7 H 1s> NsO s S 


% calculated 


% found 




c 


. 54. 1 


53.93 


45 • 


H 


5.07 


5.03 




' ; N 


11.13 


11.31 



SO 



55 



25Jf° reSaid 9xample ' * e ,ol,owin 9 «"P««d. are prepared- 
4^TH AZOLi £SJ£ 15? flSIS^ ^O^CHLORO BEN20YL)AMiN0]. ETHYL ESTER 

ssss sissS'SK ss^^s^ ben ^ l ,am,no]! ethyl ss 

ESTER ° AMBUXYUC ACI °. 2-K2-ACETYL AMIN0-4-CHL0R0 BENZOYL)AMINO]-4-METHYL, ETHYL 
SJiT CARB0XYUC AC,D> 2 - I(2 " ACETYL AM.NO-3-METHYL BENZ0YL)AMIN0]-4-METHYL, ETHYL 
5-TH.AZOLE CARBOXYUC ACID, 2-[(2-ACETYL AMINO-3-METHOXY BENZOYL)AMINO]-4-METHYL, 
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70 



20 



25 



40 



45 



ETHYL ESTER 

4-THIAZOLE GLYOXYLIC ACID, 2-[(2-ACETYL AMINO-5-CHLORO BENZOYL)AMINO], ETHYL ESTER 
4-THIAZOLE GLYOXYLIC ACID, 2-[{2-ACETYL AMINO-3-METHOXY BENZOYL)AMINO] ETHYL ESTER 
4-THIAZOLE GLYOXYLIC ACID, 2-[<2-ACETYL AMINO-5-M ETHYL BENZOYL)AMINO], ETHYL ESTER. 

EXAMPLE 15 

8-METHOXY-3-[(3-ETHOXY CARBONYL-5-METHYL)-THIENYL]-2,4 QUINAZOLONE (No. 32 of Table 1) 



1,580 g of 3-thiophene carboxylic acid, 2-[(2-amino-3-methoxy benzoyl)amino]-5-methyI, ethyl ester 
(prepared in accordance with Example 2) (0.0047 moles) dissolved in 45 ml of anhydrous chloroform are 
introduced into a dry apparatus and maintained in a stream of nitrogen. 

9 ml of 20% phosgene in toluene (0.018 moles) are dripped into this solution at ambient temperature. 
75 The solution is heated under reflux for 2 hours. It is cooled, and the solvent evaporated. 

A solid is obtained which is crystallised from 50 ml of ethanoi. The crystallised product is filtered off 
through a Buchner funnel and dried. 

1.282 g of 8-methoxy-3-[(3-ethoxycarbonyl-5-methyl)-thienyIh2 f 4 quinazolone are obtained. (Yield 
75.5%, M.P. 214-21 5 6 C). 



55 



Analysis for C^H^N^S % calculated % found 

C 56,65 56.57 

H 4,47 4.46 

N 7.77 7.67 



Using a procedure analogous to the aforesaid example, the following compounds are prepared* 
8-CHLORO-3-[(3-ETHOXY CARBON YL-5-M ETHYL)-TH I EN YL]-2 t 4 QUINAZOLONE 
30 8-METHYL-3-[(3-ETHOXY CARBONYL-5-METHYL>-THIENYLh2.4 QUINAZOLONE 

8- CHLORO-3-[(3-METHOXY CARBONYL-5-n.BUTYL)-THIENYL}-2,4 QUINAZOLONE 

9- CHLORO-3-[(3-ETHOXY CARBONYL-5-METHYL)-THIENYLh2 1 4 QUINAZOLONE 

9- CHLORO-3-[(3-METHOXY CARBONYL-5-n.BLTTYL)-THIENYLh2,4 QUINAZOLONE 

10- CHLORO-3-[(3-ETHOXY CARBONYL-5-METHYL)-THIENYLJ-2,4 QUINAZOLONE 
35 10-METHYL-3-[{3-ETHOXY CARBONYL-5-METHYL)-THIENYL]-2,4 QUINAZOLONE 

10-METHYL-3-[(3-METHOXY CARBONYL-5-n.BUTYL)-THIENYL]-2 f 4 QUINAZOLONE 



EXAMPLE 16 

8-METHOXY-3-[(5-ETHOXY CARB0NYL-4-METHYL)-THIAZENYL]-2,4 QUINAZOLONE (No. 34 of Table 1) 

7 g of 5-thiazole carboxylic acid, 2-[(2-amino-3-methoxy benzoyI)amino]-4-methyl, ethyl ester (0.0209 
moles) (prepared in accordance with Example 6) dissolved in 130 ml of anhydrous chloroform are 
introduced into a dry apparatus and maintained + n a stream of nitrogen. 39.75 ml of 20% phosgene in 
toluene (0.08 moles) are then dripped in at ambient temperature and the mixture left under agitation for one 
hour. On termination, the solvent is evaporated and the solid obtained is crystallised from 190 ml of 
absolute ethanoi. The precipitate is filtered off through a Buchner funnel and dried. 

4.725 g of 8-methoxy-3-[(5-ethoxycarbonyl-4.methyl)-thia2enylh2,4 quinazolone are obtained. (Yield 
so 62.9%, MP. 204-206 °C). 

Analysis for C^H^^S % calculated % found 

C 53.17 53,38 



H 4; 18. 4.22 

N 11.62 U.81 
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Using a procedure analogous to the aforesaid example, the following compounds are prepared- 
8-CHLORO-3-[(5-ETHOXY CARBONYL-4-METHYL)-THIAZENYL>2,4 QUINAZOLONE 

8- METHYL-3-[(5-ETHOXY CARBONYL-4-METHYL)-THIAZENYL]-2 f 4 QUINAZOLONE 

9- CHLORO-3-[(4-ACETIC ACID ETHYL ESTER)-TH I AZEN YLJ-2,4 QUINAZOLONE 
5 1 0-METHYL-3-[(-ACETIC ACID ETHYL ESTER)-THIAZENYL]-2,4 QUINAZOLONE 

9- CHLORO-3-[(4-GLYOXYLIC ACID ETHYL ESTER)-THIAZENYL]-2,4 QUINAZOLONE 

1 0- CHLORO-3-[(4-GLYOXYLIC ACID ETHYL ESTER)-THIAZENYL]-2 t 4 QUINAZOLONE 

to EXAMPLE 17 

4-TH I AZOLE-o-H YDROXY ACETIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL)AMIN01-ETHYL ESTER 
(No. 35 of Table 1) 

75 15 g of 4-thiazole glyoxylic acid, 2-[(2-nitro-3-methoxy benzoyl)amino] ( ethyl ester (prepared in 
accordance with Example 8) , (0.0395 moles) dissolved in 500 ml of tetrahydrofuran are introduced into a 
Parr apparatus for hydrogenation under pressure, 5 g of 10% palladium on carbon are added to the mixture 
and hydrogenation is carried out while maintaining the hydrogen pressure around 51 psi = 3.47 atm. On 
termination of the reaction, the catalyst is filtered off through celite and the solvent evaporated. 

20 The solid residue is chromatographed through a silica gel column using chloroform/methanol 9.5*0 5 as 
eluent. 

The fractions containing the pure product are pooled and evaporated to dryness. 
7.8 g of 4-thiazole-er-hydroxyacetic acid, 2-[(2-amino-3-methoxy benzoyl)amino]-ethyl ester are ob- 
tained. (Yield 56%. M.P. 180-1 82°C). 

25 

Analysis for C,«H 17 N 9 0 6 S ' % calculated % found 

C 51.27 50.98 

3 o H ±«S7 4.76 

N 11.92 11.79 

Using a procedure analogous to the aforesaid example, the following compounds are prepared* 
4-THIA20LE-O-HYDR0XY ACETIC AClD-2-[(2-AMINO-3-CHLORO BENZOYL) AMINO]-ETHYL ESTER 
35 4-THIAZ0LE-a-HYDR0XY ACETIC ACID-2-[{2-AMINO-4-CHLORO BENZOYL) AMI NO J- ETHYL ESTER 
4-THI AZOLE-a-H YDROXY ACETIC ACID-2-[(2-AMINO-5-CHLORO BENZOYL) AMINO]-ETHYL ESTER 
4-THIAZOLE-o-HYDROXY ACETIC ACID-2-[(2-AMINO-3-METHYL BENZOYL) AMINO]-ETHYL ESTER 
4-THIAZOLE-er-HYDROXY ACETIC ACID-2-[(2-AMINO-5-METHYL BENZOYL) AMINO]-ETHYL ESTER 



40 



EXAMPLE 18 

8-METHOXY-3-[[5-(a-HYDROXY ETHYL ACETATE]-THIAZENYL>2,4 QUINAZOLONE (No. 36 of Table 1) 

45 1.052 g of 4-thia2ole-a-hydroxy acetic acid. 2-[(2-amino-3-methoxy benzoyDamino], ethyl ester (0.003 
moles) (prepared in accordance with Example 17) dissolved in 35 ml of anhydrous tetrahydrofuran are 
introduced into a dry apparatus and maintained in a stream of nitrogen. 2.95 ml of 20% phosgene in 
toluene (0.006 moles) are then dripped in and the mixture left under agitation for one hour. On termination 
the solvent is evaporated and the solid obtained is chromatographed in a silica gel column using 
so chloroform/methanol 9:5:0.5 as eluent 

The fractions containing the pure product are pooled and evaporated to dryness. 
0,680 g of 8-methoxy-3-[[5-(ar-hydroxy ethylacetate)>thia2enyl]-2.4 quinazolone are obtained. (Yield 
60%, M.P. 177-178°C). 

55 
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Analysis for C ls H, c N 3 O s S * ■ , t ' 

* calculated % f ound 

C 5 0-92 5 o.74 

H *•<><> 3.97 

N 



11.13 10.98 
are prepared: 



,» S-CHLORO^S-UvOROXvIm^ ^JS*I! ) , | - THIAZENYI -^''0™A20LONE 



75 

EXAMPLE 19 



20 • , • • , ... . • 

3-hydroxy-2-nitro-ethyj benzoate: - 

r < 0 - 054 "~> - «*< » •*«**». «. »» ««. i 

Analysis for C»lyio. ,■' , 

* calculated X found 

35 ; 51.18 50.98 



25 



30 



N 



6 » 63 6.38 



50 



55 



40 3-benzyloxy-2-nitro-ethyl benzoate: 

asitMon. " .« <* «*»> ™tai (0X147 mote.) then ^ ilda- „X 

« After complete formation of the sodium ethvtof. in „.<,.. ^ 



Analysis for C,«H,.JI0«> „ , 

i« .» x calculated ,» found 

:. ; • C 63.78' 63.65 

H 5 '01 ■ 4.99 

N . 4 ' 65 4.50 
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3-benzyioxy-2-nitro-benzoic acid: 



20 g of 3-benzyloxy-2-nttro-ethyi benzoate mnfift mnioe\ * ■ 

introduced into the reaction vessel. 2 64 of Si^^^^^^^^^ ?°° ml of ethan <" ■* 

are then added, and the mixture heated under mftTfcJJSS * ° ^ h 50 m ' ° f ethano ' 

P^riLT^ — and acdified to pH , The 

obtained. (Yield 68%. MP.. 193-1 95 »C, 9 ^"^-^ro-benzdic acid are 



Analysis for C^NO* .calculated 

c 61.54 ' 



75 H 4.06 

N 



% found 
61.48 
4.15 

5 -!2 5.23 



20 



25 



30 



3-benzyloxy-2-nitro-ben2oyl chloride: 

100 g of 3.benzyloxy.2-n!tro.benzoic acid (0.366 moles) are mhrpri m . ^ ; 
nitrogen with 435.5 g of freshly distilled thiony rtS^B^T^ * ***** Under 3 ^ of 
5 hours. It is cooled, and the excess thion^chS fe heated under ref,u * for 

taken up in anhydrous n-hexane and T * ' ?*" PUmp * The SOlid residu * * 

««^^ chloride. <K ^ ^ and dried to Obtain 96 g of 

Analysis for C,JI 10 C1NO* 



% calculated % found 

C : ".64 57. 72 

H 3.45 ■ '. 3.61 

N *.*0 4,93 



35 



40 



45. 



50 



55 



3-thiophene carboxylic ati&>2-[{2'nilro-&berizylo]<y benzoyl) amino]-&fnethyl ethyl ester (No. S.oi Table 1 V 
METHOD A 

<o, ;2 m 0les) , ssolved in 250 ml of 

apparatus. 39 g of S-benay.oxy-^roiL'oy i S^^SLT^, ?• ***** ^ * * 
methylene chloride are dripped into this solution ^Z^ZS'^T^ 400 m ' of an M^ 
the solvent is evaporated and the solid obtained ^tSS^ *"' 7 h ° UrS " after which 

The solid residue is filtered off thra,,^ ! a v 1 '"*'" 700 ml of ethanol for 2 hours. 
-*Wn*^^ *W te4 9 of 3-thiophene carboxylic 

210«C, U.V. purity 100%). "oj-s-methyl ethyl ester are obtained. (Yield 65.7%, M.P. 208- 



Analysls for C^U^OaS ^ . , t J 

3 ' * calculated % found 

C 59.98 59.80 



H 
N 



4.57 r 4.7! 
6.36 6.26 
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3-thiophene carboxylic acid-2-[(2-amino-3-hydroxy-benzoyl) aminohS-methyl ethyl ester: 

51 g of 3-thiophene carboxylic acid-2-[(2-nitro-3-benzyloxy benzoyl)amino]-5-methyl ethyl ester (0.116 
moles) dissolved in 750 ml of tetrahydrofuran and to which 13.8 g of 10% palladium on carbon has been 
5 added are introduced into a Parr apparatus for hydrogenation under pressure (51 psi = 3.47 atm). 

On completion of hydrogen .consumption, the catalyst is removed by filtration and the mixture is 
evaporated to dryness. The solid obtained is crystallised" from 950 ml of ethyl acetate The crystallised 
product is filtered off through a Buchner funnel and dried. 

34.382 g of 3-thiophene carboxylic acid-2-[(2-amino-3-hydroxy benzoyl)aminoh5-methyl ethyl ester are 
to obtained. (Yield 92.6%, M.P. 220-221 °C, U.V. purity 99.8%). 



20 



25 



Analysis for C 1S H 10 N 2 O A 5 

35 • 



40 



45 



% calculated % found 

C 56.23 56.64 

H 5.03 4.88 

N 8.74 8.72 



55 
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TABLE 1 



No. *» ■ Ri R 3 R 4 



R * - Y C H K 



1 >«* CA. 



C-R 52,73 .4,42 7.68 
52.68 4.5J 7.73 



Wi C,H. H CK, 

C,H 0 H CK 3 



« «0» C-R 4B.B4 3.55 7.59 

48,9? 3.21 7J1 

K * C-R 55.16 4.63 8.04 

54.83 4.51 BA2 

K * D * C-R 4B.B4 3.55 7.59 

. 49.01 3:58 7,62 

5 ^ '«* H C «> ■ « M> M 55.,* ,.63 C.0< 

55.28 4.48 B.24 

6 . ™ l ^ H CH > « NO, M 59,85 4,80 6.34 

59.80 4,71 ; 6.26 

7 : 3 " 0CHs W ' H H HH, C-R 57.46 5,42 B.37 

57.2? 5.43 8.38 

8 K1 > K » H Cfe H NH a C-R . 53.17 • 4.46 8.27 

52.98 4.32 8.41 

9 >CHa CaH ' H . 'CH» -' H KHr C-ft 60.35' 5.70 B.80 

59.98 5.61 8.75 

10 . 5 " CI « 'Bt H HH, C-R 53.17 4.46 B.27 

53.06 4.'48 8.32 



11 5-CH 3 C 2 H B H CH, 

12 3 -° H . C a H, H CH 3 
« -5;CH, CH, h n -M, 
14 5-CHv CH, H n C 4 H, 



NH 3 C-R 60.35 5,70 8.80 
. * 60.55 5.84 6,61 



HH 2 



C-R 56.23 5.03 B f 74 
56.64 4,68 8.72 



H N °* C-R . 57.43 5.35 7.44 

57.39 5.34 7.50 

H C-R 62,40 6.40 8.08 

61,90 6.28 B.IO 

15 3-OCH, t* h CH, H «H-CD-% C -K 57.45 5.35 7.44 

; ; 57.19 5,41 7.28 

" M% ; ; K H CH, H NH t 



C-R 54.88 4,60 9.14 
55,08 4 .'68 9.21 



" 3-OCH, Hi K % 



H «H, c-R 51,21 3.9? 8.53 

51.19 3.96 8.49 

18 ^ Mo H • C * H" aWKMC* C-R 55.28 5,10 6.45 

55:49 5.22 6,36 
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TABLE 1 (continued) 



COMPOUND 
No. 


R» 


h 


R» 


R« 






Y 


C 


H 


H 


1? 


5-C1 




H 


CH, 


H 


NH-CO-CH, 


C-fi 


53,61 
53,51 


4.50 
4.48 


7,38 
7.30 


20 


5-Cfc 


H 


H 


CH, 


H 


NH, 


C-R 


57,90 
57i 72 


4.86 

4; 83 


f.65 
9' f 44 


21 


5-CKs 


CH, 


H 


nC 4 H, 


H 


HH-CO-CO-OC. 


C-ft 


59.17 
59,03 


5.87 
5.69 


6.27 
6.32 


22 


3-DCH, 




CH, 


CO-OC a H, 


H 


NO, 


N 


49.31 
49,21 


4.14 
4.08 


11.50 
11.36 


23 


3-OCH. 




CH, 


CO-OCH, 


H 


NH, 


N 


53.71 
53,57 


5.11 
4.99 


12.53 
12.61 


24 


3-0CHr 




CHj-CO-OCiH, 


H 


H 


NO, 


N 


49.31 
49 f 5l 


4.14 
4.08 


11.50 
11.38 


25 


3-OCfc 




CHa-CO-OCifc 


H 


H 


KHz 


K 


53.71 
53,42 


5.11 
5.21 


12.53 
12.40 


26 


3-<)CHi 




CO-CO-OCsK. 


H . 


H 


NO, 


N 


47.49 
47.26 


3.45 
3.35 


11.07 
U.01 


27 


3-OCH, 




C0-C0-0CH. 


K 


H 


n« 


N 


31.56 
51.49 


4.32 
4.33 


12.02 
11.98 


28 


3-0% 




CH, 


CO-OCH, 


H 


WKO-CH, 


N 


54,10 
53.86 


5.07 
5.21 


11.13 
11.24 


29 


5-C1 




CH, 


CO-OCH. 


H 


KH-CO-CO-OCH. 


K 


49.15 
48.96 


4,12 
4.36 


9.55 
9,28 


30 


3-0% 




CH,-C0-0CiH. 


H 


H 


KH-CO-CH, 


M 


54.10 
53,93 


5.07 
5.03 


11.13 


31 


3-OCHi 




C0-C0-OC,fc 


H 


H 


KH-CO-CO-OC,lk 


N 


50.77 
50,91 


4.26 
4.12 


9.35 
9,62 


32 


3-OCH. 


C>Hi 


H 


CH, 




R* * (-CO-HH) 


C-R 


56.65 
56,57 


4.47 
4; 46 


7.77 
7.67 


33 


5-C1 


Ok 

i 


H 


oC 4 Kt 




R» « (-CO-KH) 


C-R 


55,02 
53,12 


4.36 
4.53 


7.13 
7.20 


34 


3-ODW 


f 

i 


CH, 


COOCH. 


R., 


R* > (-CO-KH) 


M 


53.17 
53,38 


4.1B 
4.22 


11.62 
11*81 


35 


3-OCH. 




CHDH-CD-OCH. 




H 


i 

NH, 

t 


N 


51.27 
50,98 


4.87 
4176 


11.92 
11.79 


36 


3-OCH. 




CHOH-CO-OCjH. 


H 


«•• 


R* * (-COHK) 


N 


50 t ?2 
50. 7 i 


4.00 

J, 91 


11.13 

A9,1t 
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TABLE 1 (continued) 



COMPOUND 



no. ?!_____!!: R< • c « « 

37 5-CH, - CH,-C0-flCH, H H « K 54.40 5.36 13,15 

54,21 5.31 13,0? 

38 5-CK. - CH,-C0-0CKi K H ' 



NH-CO-CH, H . 54.4? 3.2? 11.42 
. 54,37 5.33 11.43 



75- 
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PHARMACOLOGICAL TRIALS 



t„ *S T*. - 9 ! ^ forn,U,a (l) ,JSted Tab,e 1 were subjected to a first pharmacological screening 
to evaluate the.r acbvrty after oral administration in the passive cutaneous anaphylaxis test <?CA) iH?e 2 
■n accordance with Goose J. and Blair A.M.J.N. (Immunology, 16. 749-760 1969) 

Serum obtained from rats actively sensitized with ovalbumin and suitably diluted was injected 
.ntraderma.l r ,nto the shave back of male Sprague Dawley rats, and after 24 hours toese wSe Sed 
25 intravenously with a solution of ovalbumin and Evans blue. 

th. T ln ? S K? r ! hB a l! i9en Cha " en9e ' 3nima,S were sacrificed and the diameter and intensity of 
the blue halo which has formed in the intradermal injection site was measured 

a ri J,, e J?T P °T S aCCOfdin ? •? 816 inV6nti0n - 30(1 3,80 trani,ast < N - 3 '- 4'-dimethoxycinnamo y l) anthranilic 
ac.d) used as reference standard, were dissolved-suspended in suitable solvents (c^rboxyme^ylcenulose 
30 gum arab,c, DMSO etc.) and administered orally thirty minutes before the antigen chSge : 
Table 2 lists the ED» values and the relative confidence limits at p = 0.05. 

TABLE 2 

^ Results of antiallergic activity evaluation in the PCA test on 

the rat after oral administration 30 minutes before antigen 



40 



45 



SO 



55 



Compound 


Molecular 


ED so 


Confidence limits 


Activity 


No. 


weight 


mmoles/k ff /r>g 


mmoles/kg/os 


Tranilast 


327 


0.32 


0.09-1.17 


1 


1 


36* 


0.21 


0.08-0.51 


1.5 


7 


334 


0.71 x lO" 3 


0. 18-2.6 x 10- 3 


450.7 


16 


306 


7,8 x 10~ 3 


3.0-19.0 x 10~ 3 


41.0 


.15 


376 


0^013 


0.004-0.048 : 


24.6 


18 


434 


2.8 x 10" 3 


0.81-10.0 x 10" 3 


114.3 


32 


360 


0.08 


0,02-0.029 


4.0 


25 . 


335 


5.0 x 10~ 3 


1.4-18.0 x 10- 3 


64.0 


37 


319 


1.5 x 10- 3 


0.4-5.4 x 10" 3 


213.3 


38 


361 


6,6 x 10- 3 


2.5-16,0 x 10~ 3 


48.4 


• 36 


377 


0.054 


0.017-0.0^9 


5.9 
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Some of the compounds according to the invention were subjected to a further passive cutaneous 
anaphylaxis test evaluation to determine their efficiency after intraperitoneal administration at a dose of 100 
mg/kg. fifteen minutes before the challenge. 

.Table 3 shows the percentage variations calculated for each treatment group (6 in number) with respect 
s to the control group (6 in number). 







TABLE 3 


• 


10 


Results of antiallergic activity evaluation in 


the PCA test on 


the rat after intraperitoneal administration 15 


minutes before 




anti*en challenge 








ComDOund No. 


Molecular weight 


Inhibition % 


15 


i ; ; \ "• 


364- 


59,4 




7.P 


334 


. 31.9 




32 


360 « 


52.7 


20 


25 


335 


43. 1 




37 


319 


88.4 




36 


377 


40.7 



25 

As can be observed from the results given in Tables 2 and 3, the compounds according to the inv ntion 
are able to inhibit passive cutaneous anaphylaxis in the rat when administered both orally and in- 
traperitoneally. 

In particular, when administered orally the results are superior to tranilast by up to three orders of 
30 magnitude. 

The acute toxicity (LD») of the products according to the invention is considerably greater than 500 
mg/kg both for oral administration and for intraperitoneal administration, in that at this dose (the maximum 
dose tested) no toxic effects were ever manifested. 

35' ■ ' ■ • 

Claims 

1 . Heterocyclic amido derivatives of substituted benzoic acids of general formula (I): 




CI) 



50 in which: 

Rt is H; 3-OChh; 3-CI; 4-CI; 5-CI; 3-CH* 5-CH 3 ; or 3-OH; 

OH 

w R 3 is H; -CH 3 ; -CO-COOH; -CO-CO a -C 2 H«; -CH-COOH; -CH-C0 2 -C 2 H e ; 

OH 

27 
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-CHrCOOH; or -CH2-CQrC?H 5; • 

J is H; a linear alkyl radical 0 f 1-4 carbon atoms; -COOH- or -CO,cn • ■ 
Rb is H, or R 5 and R* together form (-CO-NH)- ^ 

and their therapeutically acceptable salts ' 



75 



20 




CD 



25 



in which: 

Ri is H; 3-OCH,; 3-Cl; 4-CI; 5-CI; 3-CH 3 ; S-CHs; or 3-OH 



«. is H, -CO-COOK, -CO-CO^H,, -CH-COOH, -CH-CO^CJ,./ 

30 ■ . : OH 

•CH^COOH; or -ChfeCOrCjHs- 

Ji'? 3 "" ear a,kyl radical of 1-* carbon atoms; -COOH- or -CO^H- 
Rs is H, or R 5 and R« together form (-CO-NH)- 

35 Sr9rF' C0H: " NH ' C0CH3: * NH ' C0 " C °- (CH ^ CH3 *« * V« « 
branld^Vradtfc^ 

P-nitrobenzoic acid (II) * ma ' com P"smg a) condensing substituted o-nitrobenzoic or 



45 

^ or the corresponding chloride (V) 

55 




(ID 
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■ \ 

(V) 



70 



45 



50 



NO* 

with a 2-aminothiophene derivative of general formula (III) 



75 



20 



25 



30 




(III) 



or a 2-aminothiazole derivative of general formula (IV) 



N 




(IV) 



b) possibly reducing the nitro group bonded to the aromatic ring to an amino group, and c) possibly 
fuhctionalising this amino group. ■ 

3. A process as claimed in claim 2. characterised in that the condensation of (V) with (III) or with (IV) is 
3S conducted in aprotic organic solvents in the presence of basic substances at a temperature of between 40 

and 160°C, and preferably between 40 and 70°C. 

4. A process as claimed in claim 3. characterised in that said aprotic organic solvents are CHCfe. 
. CHzClj, acetone, benzene, toluene, THF, dioxane and DMF. and are preferably CH2CI2 and CHCb. 

5. A process as claimed in claim 3, characterised in that said basic substances are MejN EfaN 
^ pyridine, KjCQj and NazCCb, and are preferably triethylamine and potassium carbonate. 

6. A process as claimed in claim 2. characterised in that said condensation reaction is conducted with a 
molar ratio of (V) to (III), or of (V) to (IV), of between 1 and 2.5, and preferably between 1 and 1.2. 

7. A process as claimed in claim 2. characterised in that the condensation of (II) with (III) or with (IV) is 
conducted in a reaction medium consisting of organic solvents in the presence of condensing agents at a 
temperature of.between 0 and 60°C. a a • 1 «> 



8. A process as claimed in claim 7, characterised in. that the organic solvents used are EtOH THF 
benzene and dioxane, and preferably THF. ' 

9. A process as claimed in claim 7, characterised in that the condensing agents used are dicyclohexyl- 
carbodiimide. ethoxyacetylene. diethylcyanamide. and triphenyl phosphite + imidazole, and preferably 
dicyclohexylcarbodiimide. 

10. A process as claimed in claim 7. characterised in that the molar ratio of compound (II) to compound 
(III), or of compound (II) to compound (IV) is between 0.5 and 1. and preferably between 0.5 and 0.67. 

11. A process for preparing heterocyclic amido derivatives of substituted benzoic acids of general 
formula (I) in which Rs and Re form NH-CO to give tricyclic compounds, characterised by treating with 

55 phosgene a compound of general formula (I) in which Ffe is H and Rs is NHj. 

12. A process as claimed in claim 11. characterised in that said treatment is conducted with phosgene 
dissolved in toluene. 
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13. A process as claimed in claim 11, characterised in that said treatment is conducted at a 
temperature of between ambient and the reflux boiling temperature. conducted at a 

14 The use of heterocyclic amido derivatives of substituted benzoic acids of general formula (I) for 
prepanng therapeutic compounds for the treatment of allergic affections. ( 0 
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